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(54) ANALOG-TO-DIGITAL CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an analog-to- 
digital converter which realizes broadband and high 
resolution characteristics with a low power voltage. 
SOLUTION: An analog delay circuit 110 and an analog 
linear converter circuit 130 decompose an analog input 
signal from an input terminal 100 into m analog signals 
different in statistical properties, ADCs 140-1 4m convert 
the decomposed analog signals into digital signals, and 
a digital linear converter circuit 150 having 
characteristics reverse to those of the analog linear 
converter circuit, and a digital adder circuit 160 combine 
these digital signals into a single signal, thereby 
generating a digital output signal. 
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[*ftffUS*£>S5ffl] 

[»**l] SMf©7tn ifXMt^^-f. 
[IS**2] tfjiET^-c^a®lH]Kl*, mJlEr-^n^A 20 

9^m^<o o ham i ©isoKaEift^-f ittr^m^mu 
=?4 s?^/ujjMflase»iw± u a® ^nfcBuiEm 1 <omm 

ia^ro r n ^ - =f j v- 9 a-^&s§„ 
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[if**5] t!TlET^-n^i»^ggJft|HlK«:lii*3^>' 

=> -^-r v^miaijg-efc sis** 1 4 ©v *r *t;o> 1 * 
tetto r-*- n ^ - x -< s? * /^&s§. 

my- v =-&»m&v 1 75^4 rov^-r 1 

SmielK-CfoSiS** 1 75S4 <DV>-f 1 *IE«cDT 
[0 0 0 1 ] 

mwtom-rz&ff&m] *&w&. 7-rxnt-f^i? 
[0002] 

-r-&rt*sil*SixS. 

[0003] ffimasmjET-^iS^ftfffiw^^^tvs 

[0 0 0 4] t-^t^7!) >"^I7tn /-f ^ i?? 

[0 0 0 5] S5jfi<k-f*fe*>i£*«c<t»-tt, 77 

A-^&Sgli, lHlK3!S J f-W»S{w«toT^»t6*s*«l8$*t 
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[0 0 0 6] 

[0 0 0 7] Sot, *»WI*fiV^«R«BEOT-CiK» 
«a^*##tB<0«H±«:*»-C# 57tn if-?* is? 

[0 0 0 8] 

*J«f &74.i/9>vtimm?&t*:ffik.Z>Z. b*W&t1r 30 
[0 0 0 9] i"fc;b*>, *^K«7toAM^I: 

#Sixfc#rf n ^«»4:fiJiJ©*tt7to^-f-{ ^ 

[ooio] r(D±5^Tf o^— TjVZ^wegg**: 40 
-< v ? ^/^^^^^^v^^^■et > , 4r*«in Sit 

[0 0 1 1 ] 
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*or-*-o^«-»X*«^SrS*t5A**SHf-i ooc 

tt. T^u^iiSlHlKl 1 0jW»tt3*lS. 7tn^8 
Slilttl 1 OHt, 7fn/fff^o*OT«$ 
"£Z>m$k (n) (Difiligl 2 1-1 2n«fi 
ITM^tl^o ittiSSl 2 1-12 nCO^Foig® 

b*ih mttmmvm) m- e$>a 0 

[0 0 12] rcOT^ni/g@lHlKl 1 OtC^oVv-CJl, 

ffiSS 1 2 1 - 1 2 n 0DiiJEWflH-C** 5ffi#»JE«MBS: 
ffoSt (n+l) (07to^fflAfSfA0-An#4 
: Jl b(07tn ^ftf A 0 - A n tt7t P ^* 
7££&lBl»l 3 OJCAASixSo 

[0013] T-rufffiftmwmi&i 3 oi^ H2i« 

^ffilHlKiaSr^LfeJ: 9i->. Tf n ^jgffigjjg l'l 

(n-f 1) ^T^n^ft^ff^AO- An£#il 
(OA^<lr-r5 (m+1) ^<DS^tttt;bD©lEl3gK:<i: 
ifiliSftS.fftfcfe^ 7tn^UA«»A0-An© 

E^tr, ft (n + D x ( m + 1) m<om?*ttv) 

(m+l) fOWiaotUDSJti^ri: 
fc£0jR»aMfc (f l^W») £J£U (m+l) 
iOMM7tn ^Hf B 0-Bm^te o fi^ 

[0 0 14] fffAOI^L 
TiiS^#i^2 0 0 — 2 0m(Ci:otl^WtWt' 
*K fS*A l^LTI^fi^*-t5§2 1 0-2 lmCi: 
aTB«IC«tAni:»LTtt: 
2 n 0-2 nmiZ&oX&&tttt&?ft>tl 
Z> 0 JPj»»3 0 0-ettS*ftrt'»2 0 0 > . 2 10, 2n 
0OUiA»f$^ iD*«3 0 1 tlil^#tfg2 o 

1, 2 11, 2nl^«$n> WTlRl«(CjJD* 
t§3 0m-e«fi^#^3g2 0m, 2 1m, 2nm(Offi* 
Mg^tl^^iaot, «ft7tP^lfB0 
-Bm7^£/&£*l6o 

[0 0 15] :oj;5i:tt7tn^r^«i 3 

O^fefctt^SnS (m+l) i©«»7to^fitB0 

li, AAB^l 0 0^5)O7tn^AMtH: > 7+p 
^jBEIhIKi lS^t n^|6^1ft(HlKl 3 0Ci:o 
•C, «tttt4tt«©||/ < j:5*«:07tn ^«t*»^*> 

[0016] 7tn^»*«ftiaBi 3 o^fetB^sn 

5 (m+l) i«7tn./f|flt **l«x¥<fcT 
^n^-^^yl^&II]2§ (ADC) 140— 14m 
(aotf^f ^*/HB*«wje**ix* 0 adc 14 o- 
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[0 0 17] AD.C 14 0^14m^5)UJAJll5 (m 

+ 1) m^^^zMt^t. s ?4i?*.Atig&&ymi& 

1 5 0KA2l$*b<5o f*-f ^^/nsw»*#ug»i 5 0 
12, A^£*l6 (m+1) fi^)7^ ^/Mf^Mtw*}- 

a?sE«-efcs* 2 (DiMi^ati ^(aot, (n 

+ 1) ffl^j»»*»^-f ^/HJfCO^CntUlAt 10 

*b£ (n+1) MMr^v?^/KlfC0-Cn 
II. T^n^*»S£*l§l»l 3 0K«fc4&l<D*ltff2£* 

Srff ^g(r^r^ni/ff# % -rtttot>T-j-n^iiffiiaKi 
[ooi8] sofrbmxis 

tlZ> (n+l) i^)«if^^^;Hf^C0-Cn 

6 OKA^ttSo ft*** 
^JDIUhIKI 6 0(1, T + o^§3£[§]2gl 1 0J£*5#S 20 

120-I2n^ Cifi^IS^^^ n 
fl<D*ffiiJE»l 71-1 7 n< i:nffl^D»Sl 81- 
1 8 niz£iXm&£tl. (n+l) B^IMMMft^ 
i/dnvfm-C 0— C n£T + n;/;§@[§]S& 1 1 Ot-cfcS 

B^f|-§-S:4^ttHi^ 1 9 0— ttJ^-T^o 

[0019] -rtet>-h. (n + D m^mmm^^ & 

ZMt^C CO li#ffigJ6« 17 1C 

A*>£*U ClMfSl81i:A*^ JKTB«tw 30 
C n ttiDHES 1 8 n KA* S*l*o *D^S 18 1-18 
n - 1 OfflAtt, HMttifffiS 1 7 2 - 1 7 n CAA $ 

*j»aoip*» i 8 n com^^^ ^m** # 

£ LTttS^SB 1 1 9 o— W^$ix5o :(Oj:5i:f^^ 
^/HWlflsIKl 6 OilT + n^aMSSSl 1 0<D3£<D#i 
M&tJ? Ii(ci:ot, T+n^MlslKl 1 OOA^J 

[0 0 2 0] BLJLJe*<fc£5fc:, *3fc*»tite <fc*U*T 
+ n^A^{f-^x?rT + n^ii®lp]Kl 1 0itf7to 40 
^j»JK3E*IslK l 3 0Sr^L"CjKW-W*ttKo«ftsa 
^7fo^ff^^)»l«, AD 
C 1 4 0-1 4 nK<fc V*ft?tl J ?-<i/*Sl'iSflriZ&& 
t"5 0 ADC 1 4 0-1 4 n^bffi^^n^f^ 

oxw *J9fl'1fmWB^ltk l 5 O&V-x-f S^A* 
iDgLlHlKl 6 O^tt^t^r^CJ:^ T + n^/ 

So 

[0021] r.<D<fc ? (d-f Sir. ADC140— 14n 50 
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[0 0 2 2] fttC, iai{i*5V>-CtBS*(0/t«?(Cn=l, 
m = 1 <h Lfc«^O0«£*i1S3S:JI^-C\ #|IJK712flg 
coftflcW^a^^fftW-rSo A^ffi^l 0 OKA^Stu 

sr+u ^gsieisgi i oiaot, mfi:5lffi»i -2i 

£>SjgB#HK ct o r 5tt*tiiJP#[B «:**o 2 otDT 
■*-n^fcb;bfi*A0, AllC^mU^JHSo TtP 
^«®|HlKl 1 OOAA (T^n^A*«*) x^fcU^) 
<<9 hfrXA (T + n>/m^{f-^A0, Al) « 

[0 0 2 3] 
I^ci] 



1 1 


r 


1 -1 





10 0 2 4] T-T-a ^fjilElK 110 (Dttif}^? h/WX 

a l*> T^v#&W*W&M&\ 3 otOJj&tiS. r-#- 

a rmtmsmn 130 <7)%mtfm& 

[»2] 

c- *P r 

^oXMffnN:; 2^2?ijo@it!t='iJ--r>'^ 
fT^Jf-tf^iJ^roiffejktte* 1 (ci-^fc*<D#» l V~2 £fil 
CfcfccD-e&S,, rcoit, r^ni/^JF^SllH]^l 3 
Orotti^)^^ h/WXc (iM7fn^B0, B 
1) 14, 
[«3] 

[oo 2 5] 7-r*ymm&iBtf&i 3 o^r+n^^ 

hylxXc tt> ADC 14 0, 14 1 CJ:otr 

DC 14 0, 1 4 1 (CioV^-C^P$tL5*^$i : g : ^-< 
^ h/^E-e^i"<h> ADC 14 0, 14 KDmtl^? h 

Xd =Xc +e 

[0 0 2 6] ADC 14 0, 14 KOUi^ f 

xT-tv?mj&^&\Ei&i 3 o^i^ff?ijc(oa?tT?ijc 

I^tcCO^UC^^LV^ 
[0 0 2 7] "f-i &9A'1frJfc&Mm& 1 5 0<D 
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•S^-f -i'^/H)DlflElK 1 6 0<OfcitBI$C [z-i 1] fl* 

[0 0 2 8] 
[&4] 



[0 0 2 9] -r*fe^>, T^n^A^(t-§-xi4 2f&(wi# 

adc 140, 1 4 i-e^i-sa^k*i#Eo. 

[0 0 3 0] 
U&5] 

[0 0 3 1] *Hfc»i*Eo. Ei *»efe*t#-e«*B 
HI, tJ^o I Eo I = I Ei I -Cfc6i{S3£-r-5i. f-f v 7 

[me] 



<H*CDADC 14 0, 14 1 (D&^tm&niT 
lc*tU fc*tt/"2fflF£*£<0-e. «-g-#»t*Jttt3 d 
I 0 0 3 2 J »**H«WitS: 3 d B&cW-rZftKDjjmt 

[0 0 3 3] **fiMtliADC14 0, 14 

KDA*-C*>5T-^n^l6^2ElftlHlKl 3 0(7)ffi^-<^ 

&^x\*micTi-v?Afim%'x<o&ffl&&ftte3 d b 

1^6<B"C, B#lffltti±t^fcfi*Jg«M:3 d BS«/hS < 
*a*JL»Sft6 Q rcDfc^ADC 1 4 0, 14 1 
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[0 0 3 4] ADC140, 141 Xft± Ufci^fbJS 

tco^tt, <t watted i?*^mj&m&® 
(oatf^iciottt, adc 140, i 4 i -c-ett^eti 

:oJ:5Ct5<l:^ ADC140, i4l^bSl 

10 ^^T^n^-^^^^/^^^i^KLT. Ui^O 
«*#**J*#Sc»$ft* »««g*ADC 1 4 0, 14 

[0 0 3 5] 5l£**lfc»tBfc:j:6i:, « it HP 7 

W:iftV^i2:ffiF«^kOSfift1S*OADC 14 0, 14 1 

[0 03.6] mznmxmm) B4«, *»«©ji2 

[00 3 7] AM^40 0A, 4 0 0 B^^S^f 

-5^ ^^t?^svMcii:^-r^2oor^n^A^m^ 

$M£«IE*4 2 lJ&>fefc5T^n^iij©§IJ&4 1 0 tC A 

2j$*u *&«S4 2 io®®H#ra-c*4 5tsMii® 

^$tb^ 0 mffl[«iS«4 2 2o^)7tn^AM 

mmvmmtifmtem cx&>z> 0 

[0 0 3 8] T^~n>/;§®[e]2g4 1 0O4iOHiA«* 

rt. Ti-t2^mmmm^4 3o^x^>xmi(ommm 
[0039] T+u?$m$mm?&4 3 oa^m*£n 

^-f^^^lftlElK (ADC) 4 4 OA, 44 0BW 
44 1A, 4 4 1 Biaotf^f ^*/Wf *Hl^ife£*X 
£ 0 A D C 4 4 0 A, 4 4 0BM441A, 441B 

[004 0] ADC440A, 440BM441A, 
4 4 1 B;&»btti*Six5 4fi<&'7 f -f s^/Hg-g-tt^ ^ 
3?*A*»K*lBllft4 5 OKA***!*. ^^*/H§H 
^HH1K4 5 Oil. A^Stb^ffl^-f is?Mt%- 
so <^»(c»LT-t-c^*l»X*0K4 30(a5^1Oi 
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X. y t 4i?*A#a&&1tmK4 5 0 7&>S>ttt2j £*X5 4<@ 

[0 04 1] 74 i?*/l'mZ$£&m9&4 5 O^btU** 
tt^4«C0^S^^^> ? ^/Wf-^^. 7*-<i/*frW% 
E1K4 6 0*cA*S*x5 o r>f^^/^0|t[e384 6O 

T^^^3i®[alK4 1 0(C:fctf 6mffig®3§4 2 1 10 

mmm * 7 1 <taD3**4 8 naot 
^0^4 1 o{c£%mttmm*$mkmzmttmm%m% 

J«LTHl*«8 J ?-4 9 O^m^-T^o SMfciiSE»4 71^ 

[0042] ^mrmcom^m 1 (ommmm 
kmmc$tjX:&m^x®.w-rz>o ami l 4ooa, 4 

{f#£«J&i-£2oOjf^fo£ Iff-g-dn-phase sign 
al) <tQ{f^ (Quadrature-phase signal) 

So 

[0 0 4 3] r<D«Sf{f^l*X^n^g®0&g4 1 0 
[1*7] 



I c-Ij 



[oo4 4i ta^r-^^ h^x A T^v?me>w&m 

8§4 3 OfCA^tvS. T^v?%mWfcM'&4 3 0<D 
[*8] 



ip+i i-;* 

! 2[1+J -14; 



[#9] 

1 



W 

Uj -1 + ; 
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***Hk«t**rft*Di-S»^t**.» ADC4 4 0 
A, 4 4 06X1/4 4 1 A, 4 4 1 BKioT^tveiX 
f+JOStbi***^!:***^^ K/PEi-rsi, AD 
C4 4 0A, 44 0BM4 4 1A, 4 4 1 B (D\&J)-£ 

Xd =Xc +E 

[0 0 4 6) ;ro«#^ f^XD kstbT, 

^mEl%4 5 0(££oTT-^n^;g}ff2!£&a^.5 
AotJ0»H& 4 6 0 Ofcif IH& [ z "I 1 ] *** C P>*l£> 

[0 0 4 7] 
[S10] 

ljc-%4 z -' lJc1J c+ £] 



[0 0 4 8] Sot, T-*-n^A*J«*xW:2ttKit« 
[IS1 1] 



ip-; W 

"2[l + ; -1-; 



tfc^^b, ADC4 4 0A, 440BM441A, 

441 B-ea^-fsmaj^HtaMfEo, ei 
^4 6 o ciio rang £;ft-5o 

[0 0 4 9] 
[IS 12] 

I( 2 -. + l + ;(-z- + l)) , 

[0050] a^t&tWEo, ei tf&eM&^mft 

40 *»o | Eo I = I Ei I -Cfo'S k&7£-tZ>b. 7 4 is 

f^tmmnA 6 ocDtti^tcioftsa^fc^Et*, m 
mi 3] 



|E|. 



[004 5] ftC, ADC44 0A, 4 4 0 B&tK4 4 
1A, 4 4 1 Btiot^ 7tn^»M»0K4 3 0 so 



kteVs i^OADC4 4 O A, 4 4 0 B&tf4 4 1 
A, 4 4 1 B<0*^fcte*OV~2f*£** Q 7~**7X 
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[00 5 1] (*3©3«fc»tt) B5fc, #3SW©«3 
XM%^\t 3 OOHMSliljiiSi 5 2 1~5 2 3*>ib#-5T 
-ItfeSTtn^DCT («# = Isl8§5 

&£ft£o i° 

[00 5 2] T-^n^DCTlElJgS 3 0ri>ib©4o©tH 
^3ff f!3;M7tn y-r >f (ADC) 

5 4 0-5 4 3(£j;oT-£*veJXX-< v^Hf -^Ic^lfc 

?/HDCT (i£Ht»=i-y-f >^&) (HlSS 5 5 OlCio 

DCTIe]2g5 3 0 tig<£^&;6^Tfc>*L5 0 
[0 0 5 3] T^S^/H DCT0S5 5 0A>b©4o 
Wtti^f-^-fi, 30©m&il3t£3S5 7 1-5 7 3 irilDlst 
§§581 — 58 Sj^o&S-tV i^/iotJD^lHlSg 5 6 0 (C 20 

tot, T-^oi/a@iHiK5 i o ictm-f zteMmm&m 

t ffl CfBStilSgflf H £ >b o T#Dg £ ft 6 CL i: tc 4 t> — o 
©{f-5§-K£-/££ft, T^n ^--7^ v^/i^&Sftfc^ 
^^^^tii^m^-t LXtiitli^5 9 0~ffi;>j£ft5 o 
[00 54)*X»lia5i, §¥#il:Mlfll&-r5#SI 
l % ||2(D||J£^«ii:(51«oH-^^«tt 3 ff^-fi)<;^li4fg 
tcifi|il£ft, ADC5 4 0~5 4 3fi4tSi^« 
#(42te£#.5 0 -T#;b*>, {f^-M^-C^St^6 d 
B<D^»^b*^#fcft, rftl4T^o T-f ^^.^S 

[0 0 5 5] (^4 03115^) 0 6(4, *&W<Dm4 

^■TEiT'fc^c xmmmx 14 xt>s&i- 6 o o a, 6 o 

0B(c«m2(D|li£^i:^^Ei:^f-§-. -T/ifc*>S 

ftbnr-ru ?At>m^ft. 3^(Dmumm^6 2 i~ 

6 2 3 7l^*5r-^n^a®|p]K6 1 OKA*;**!,, * 
tiLMm^ 6 2 1 ~ 6 2 3 <Dm&&ffflX'&:l£ •5+B*tii®B# 
ra£^o4o©T^n^f^fC^ft^*ft#fi?£ftTffi;'3 *o 
£ft-5„ JIM&gSSg 6 2 1 ~ 6 2 3 14, -^ft^'ft 2 o© 

[00 5 6] r-^-n s/&mm& 6 2 0 © 8 <!coffi71«-§- 
-y^Jfc) @^6 3 0i;A*Jix, T-^-n^ajcJ: 

[00 5 7] FFT[hI3S6 3 0a>otti;>3£ft-5 8o©T 
ESS (ADC) 640 A. 6 4 0 B, 641 A, 641 SO 
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B, 64 2A, 6.4 2 BXt>' 6 4 3 A, 6 4 3BtC4o 

@8ro-if fe5 I DFT (iS6fli«5:7-!;ai^) @g 
6 5 OKiotf-f v'^/^StCot 9i3?7— U 
■f ftfc>*> F F T IeIK 6 3 0 i igW^&flSfrfcft 5, 
[0 0 5 8] S?*/H DFTIh]K6 5 0W©8o 
COm^jfS #14, 3 o©lH&g@S§ 671~673tiD^ 
§§6 8 1 — 6 8 Zfrht£.%^ 4 V 2 >^Wg.m!k<6 6 01: 
.tor, T-^n^a@|5lK6 1 OtClJStt -5*82*3®^ 

{f^^ne5 2oo{f^-(w-g-fig$ix, T-rv?- : Tj i> 

fi;l'£&£tltzyHi??/l'tii?3<i%t LTtb^*^6 9 

oa, 6 9 o B^mti£tiz> 0 m&mm^6 7 1 -6 7 

3&tW)0gS§6 8 1~6 8 314, ^ft-efttcA;'} £ft5 

g^^ft^'ft*-*- 5o 

[0 0 5 9] 3EoT#3li6iJffisK4 5.>:, fg3©»&£15 

mkmm^m^i$.ftte4mi,cmm£fr. adc5 4o~ 
5 4 3 x&ZL-rzmi-itm&te 2fflFt/ior > flt^tt 

tWtl!!6 d B«0efe#?a^ s #otb-5o 
[0 0 6 0] (SI 5 ©SIIS) H 7 14, *«934>£ 5 

Jfi^flg-ei48i» = Jg 4 n%mmm^ti$m 

y— V ^^^ft-eft^T, T^-a^A^f-^^S 

[0 0 6 1] il^iSff v-*T-A-ei4, ^w^^^Hf^-to 
^a(c*3V>TA^T^ni/{f-^$rD->7°y 
5 r. fc <4#&-efe t> , ^<co^i4^-C*^ hMliK^oiS: 

SI $ ttfc#ff ^-fig^ ^rflSSU 03 A D C (C «t o T T -f n ^ - 
f-f^^/ViiLtt, ^H±— o«OADC{dJ;o-CT 

n if- =f -i i? * ^m&z?t 1 m& t m c r t k. * 5. 

f4iSLTV^iV\ 

[0062] *Sit6iiff -s^S-ftro^-^i lt, f 

DMA (JUSIS^#J^7C^) ^COIiMCCDMA 
[0 0 6 3] r03 4 5^^ffljsE-C©^fif^^fei?), 

*3*afije»-e»ia 7 t^-r 4 5 tcr-^-a *w*k*ek 
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4is*AsWmX1H&1&£ Ltrr^^^-^ y3E» J3~tZ>tc*b(Dtti tiffi^S 9 OA, 8 9 OBKoV^I*. 

0K7 5O*fflv^v^6o AM^7 0 0, mffiSS^I me tmmxfoZo 

7 2 1-7 2 3^b*4r^n^ilJEHK7 1 O&tfA [0 0 6 9] i:^ T^n^a.^^ U X»lE](g 8 3 0 
DC 7 4 0-7 4 2, *{4g®^7 7 1-7 7 3 ^iHig icJBv^^* P frftb ITtt, «Atf»T»:*tJ: 5 
S78 1-7 8 3 5x^^/^0^028 7 6 0& fcfrW^lf btlZ> 0 

Zfmt)iffi*7 9 0 Mo^Tte, G9 5 £ l^«-e£>5o [« 1 5 1 

9 traits* ®ff £ *steetT?ij^^ u^iEir 2V2 

ti^tttff^ Ltz&ftlzftMZixZo [0 0 7 0] !Oj;54MlcJ:oTfcl5^M«l 

[0 0 7 1] 

•l-vjfx--? y^»7 3 oRXfy** A'tiHB&Vk [0i] 1 ^**«tti:«57t d ^-t ^ 

[oo6 5]«»iia6^:, t^t^yy^ KB 

SHfc7tn^M 5 4Hftft»WRt>Kfc7t [03] P»IS(:S5Tto ^-f 

ft&&T^*#-T>(i/9frW^*W&TZ>Z.tfr'*l 10 4] *5§P^(Om2cD^^ffi{c#sr^t3^-7 :f ^ 

«B-e*> 9 , * 3 <o%mrmt >< *J9 0 

Ii«-g-*t*t*it-e6 dB> #»SrCl hoatWSJBI [05] 3 t0^1{C#57tn ^-f ^ 

[0 0 6 6] (» 6 <B^ttffl*lffi) B8lt #5S9l£>Sl6 [0 6] «P^O$4^»W57t^-f>f 

7j<-tmxfo'9, m 5 (D^mrmxteT'tWAJjm^tf [07] *&w<Dm5<D^m&mzi&z>Ti-vy-7*j 

lo<om&XtbZ>(D{cttLX^ I, Qlff^i^^fi^ $**A^!«<0««fc*-r:7n ^0 

2o^)7fn ^A^fS-S-Sr^tt-pn^-r 10 8 ] #3S9J<&SK 6 (D&mj&mz&ZT'rv 

[0 0 6 7] *»07tn^-rr^^« 1 0 0, 4 00A, 400B, 5 0 0, 6 0 0 A, 60 

\^ m,4<Dnmrmxh%ms\^^mmzftvz>T ob, 700, sooa, soob-aa^ 

tni/DFT@K6 3 0 ^^/H DFT0K6 40 1 1 0, 4 1 0, 5 1 0, 6 1 0, 7 1 0, 8 1 0-7 

5 O&T-f V 3E*IhIK8 3 OWf^ ^n^S^IalK 

iJfra.=i#yaE|fc@K8 5 0^«#**5>ixfc«*i:fto 1 2 1-1 2 n, 4 2 1, 5 2 1-5 2 3, 6 2 1-6 

Tv ^ 0 23, 721-723, 8 2 1 - 8 2 3 -DMKSKK 

[0 0 6 8] I^ffCfe^2o07fn^AM^ 1 3 0, 4 3 0 -T^o ^*»««EIK 

Si^AM^8 0 0A, 8 0 0B, *ffi»888 2 1 1 40-1 4m, 4 4 0A, 4 4 0 B 4 4 1 A, 441 

-8 2 3d^457tn^ij|[HlK8 10, ADC8 4 B, 54 0 — 5 4 3, 64 0A, 6 4 0 B, 6 4 1 A, 

OA, 84 0B, 841A, 8 4 1 B, 8 4 2A, 8 4 6 4 1 B, 7 4 0-7 4 3, 8 4 0 A, 8 4 0B, 84 

2BM8 4 3A, 8 4 3 B, JIMSfciSJE* 8 7 1-8 7 1 A, 8 4 1 B, 8 4 2A, 8 4 2 B, 8 4 3 A, 84 

3 tmm»S 8 1-8 8 3*^*5^ ^#^JW»0» 3 B -WSLT-T* ^-^ W ^^A^gfftHK 

8 6 OXtfie2K«»t?fcS2oor^o^tB^fl|#Sraj 50 1 5 0, 4 5 O-^^A^KHBKIMbHK 



1+; 1+; + ; 

-1+7 W -W -i+j 

Uj l+j I-;' 1+; 



111-1 

I- 111 

II- 11 
-1111 
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1 6 0, 4 6 0, 5 6 0, 6 6 0, 7 6 0, 8 6 0-f 

171— 17n, 4 7 1, 5 7 1 — 5 7 3, 6 7 1 — 6 

73, 771-773, 8 7 1 - 8 7 

181 — 18n, 4 8 1, 5 8 1 — 5 8 3, 6 8 1 — 6 

83, 781 — 783, 8 8 1 — 8 8 3 •••flD^Ss 

1 9 0, 4 9 0A, 4 9 0 B, 5 9 0, 6 9 0A, 69 

OB, 7 9 0A, 7 9 0B, 8 9 0A, 8 9 0B— tttfj 

mi] 
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5 5 0—7*4 s**/n dctIhIK (7*4^a^7^& 

6 3 0-7tD^DFTM (T^n^jgg7f^&{e]gg) 

6 5 0— 9*4 5** A" I DFTIhIK (7*4 3?^flM£X& 

7 3 0, 8 3 O—r^-n^n-n^ y ^&[§]& (T^d^ 
7 5 0,8 5 »^#He]8 (f^ 




[02] [03] 





7n> h^—i?<om$ 

(72)^9J# (Kfe F^-^(#%) 5J022 AA05 AA06 AC02 BA02 BA07 

»^JH*Jil«m*E/Mfii*«:»ri#» t* caio cbos ceo4 

^tt^WJSBBSS-fer^^— 5J064 AAOl BA02 BA03 BA06 BBOl 

BB07 BC06 BC08 BD02 



